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5 1. Let p denote a prime and n a positive integer > 2. Let 
f(x) = -$ u,xm 
F7l=O 
be a polynomial of degree n with coefficients in GF(p). Iff(x) is irreducible 
(mod p), the pn quantities 
n-1 
z GP [f(O) = 017 
7l1=0 
where 0 < cj < p (0 <i < n - l), form a field, the so-called galois field 
of pn elements. Thus the construction of GF(p”) hinges on the existence of a 
polynomial of degree n which is irreducible (mod p), not only do we know 
the existence of such a polynomial, but it is known that the number of such 
polynomials is asymptotic to pe/n, for n fixed and p--f co. However, the 
practical search for such a polynomial is difficult for even reasonably small 
values of p and n, e.g., if p = 79, n = 5 there are 795 polynomials (l), among 
which we wish to seek an irreducible polynomial (mod 79). To narrow the 
search for such a polynomial it is of interest (as I conjectured a few years 
ago) that there already exists an irreducible polynomial (mod p) among the 
expressions 
x*+x+d (l<d<p-1) (2) 
at least for p > p,(n). I am now inclined to sharpen my conjecture to the 
following: 
CONJECTURE. The number of polynomials (2), which are irreducible 
(mod p), is asymptotic to p/n (n fixed, p tends to 03). 
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I shall prove this conjecture for n = 3. Thus we have the 
THEOREM. The number of polynomials 
s3+x+d (l<d<p-I) 
which are irreducible (mod p), is asymptotic to p/3. 
PROOF. It is a well-known result that the expression x3 + x assumes 
2p/3 + 0( 1) values (mod p) [see Dicksons: History of the theory of numbers]. 
Since, whenever x3 + x does not assume say the value c (mod p), this means 
that x3 + x - c is irreducible in GF(p), our result follows. It is possible that 
the conjecture for general n can be attacked by generalizing the results of 
Birch and Swinnerton-Dyer [ 11. 
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